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Barley powdery mildew
Blumeria graminis f. sp. hordei

É uma das principais doenças que afectam monocotiledóneas. Como todas as espécies dos oídios
Erysiphales, é um agente biotrofico obrigatório (Ambos e Spanu, 2004).



Blumeria graminis f. sp. hordei







• effective
• ineffective

In general, most studies have focused on correlating
papilla effectiveness with the:
1. timing of the formation of papillae
2. their architecture and their size
3. papilla composition.

papillae can be classified as:

Barley (Hordeum vulgare) papillae have been shown to contain: 
1. Callose
2. Phenolics (lignin and phenolic conjugates)
3. Arabinogalactan proteins
4. Antimicrobial components
5. Inorganic elements
6. Reactive oxygen species (ROS) 
(Aist, 1976; Zeyen et al., 2002; Underwood, 2012).

Callose gene: GLUCAN SYNTHASE-LIKE 5 (GSL5)

Mutantes deficiente: pouca
diferencia entre tratamentos
Arabidiopsis – Golovinomyces
cichoracearum

Overexpresed: confere
resistencia a Golovinomyces
cichoracearum

more information to improve understanding of the structural and compositional 
basis of papilla effectiveness?

callose-rich ineffective papillae found (Aist, 1976) 



Objetivo

Comparar a composição de papilas eficientes e não 
eficientes, na mesma variedade de cevada, utilizando 

sondas específicas para diversos polissacarídeos.



Materiais e metodos

Inoculation was carried out on the adaxial leaf surface of 10-d-old detached leaves 
pinned on agarose gel in petri dishes. Conidia were inoculated at an average density of 
100 mm2.

• Fungal structures were
stained with wheat germ 
agglutinin (WGA) 
conjugated with Alexa Fluor
488.

• Cellulose was labelled with 
a 0.01% solution of 
Pontamine Fast Scarlet 4B

Immunofluorescence labelling

Immunogold labelling

scanning confocal microscope

For light and electron microscopy



Importance of effective papillae in pre-invasion 
resistance in the barley–Bgh interaction



Presence of wall polysaccharides in 
effective barley papillae

1. callose 2. arabinoxylancrystalline cellulose 







The effective papillae are 
therefore

composed of two layers; 
the innermost layer containing 

callose and arabinoxylan

the second outer layer 
containing cellulose
and arabinoxylan.



Association of polysaccharide-specific 
probes with effective and ineffective

barley papillae











Obrigado


